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QUADRANT, 

I BY WFHICH, 

All the ol uſefull and nece(- 

ſary Propefitions of both the Groves 
are cafily and exactly performed, as , 
the Right aſcenſion, Declination, Alti- 

. rude, Amplitude, Riſing, Setting , Azi» 
»uth, and Houre of the day. 


eALSO OF 1 
OVADR AT, 


By which you may take all 
manner of Heights 8 Diſtances, 
as of Towers, Steeples, 8c, 


Ard laſtly, of a 


NOCTVERNAL: 


For therready finding of | 
the Houre of the Night. 


Publiſhed by 7. . for the uſe of ſuch 


as arc LM Mathematically affected. : 
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READER. 


Hou art here preſent- 
ed with the Deſcrip- 
tion and Uſe of a 


{mall portable Inſtrument cal- 
led a QuavranrT, by 
which all the moſt uſcfull 
and neceflary Problems of both 

the 


To the Reader. 
the Grows s may be caſily 
and exaaly performed , and 
alſo ſuch Propoſitions in Gees 
metry , as concern the taking 
of Heights of Buildings, Di- 
ſtance of Trees or other 0b- - 
jets, Depths of Wells or the 
like. . 

The Inſtrument is in it ſelf 


Portable, in its uſe Eafte, and | 


in its performance very ExaG : 

If any ſhall thinke other Q #a- 
arants more accurate in their 
Proje&lions, ſo do I, but not 
{o ecatje in Prolilics. nor of 
{o {mall a Price : For which 
Reaſons 1 do chiefely prefer 


RM, 


we 
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Tothe Readex. 
ir, defiring thee to make uſe 
of this , till I preſent thee 
with ſome other of this kind, 
which E if I finde this acceps+ 
zed) ſhall be ſhortly : And 
10 the mean time 


Vale. 


Advertiſement.” 


FF. FE any Gentleman ſtudious | 
in-the Mathcmaticks, have, . 


or ſhall have occaſion for 
Inſtruments thereunto belong- 
ing, or Books toſhew the uſe of 
them, they may be furniſhed 
with all ſorts,uſefull both for Sea 
or Land,cither in Silver, Braſs;or 
Wood,by Mr. Falter Hayes at the 
Croſ5-aagoers in Maore-Fields,next 
door to the Popes-Head Tavern; 
where they may have all ſorts 
of. Maps, Globes, Sea- Plats, and 
Mathematicall Paper, Carpen- 
tcts Rules, Poſt and Pocket- 
Dyalls for any Latitude , Steel 
Letters, Figures, Signs, Planets, 
or AſpcRs,atreaſonablc Rates, 
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> QQEfore I come to ſhew, 


Jon: the ſeverall Uſcg of 

hs the ,Suodants it; wilk 
be necetlary, f11t, to 
\ let you, know whata 
Quadrant is, and thew 
Secondl to deſcribe unto. you'the 
ſeveral Lines thereon graduared. 

A L£ uadrant, asit is defined by 
Geomerricians, 7s the fourth part of a 


Circle, contained under two Femidiameters 


;ſuing fromthe (entre of the ſame Circle, 
and drawn at right angles , which © 4t 90 
md diitance one _ the other » and 
{uch 


\ 


2 The deſeription of the 

ſuch is the Figure A-L M- hereurſto 
annexed, of which Figure, the two. 
fides A Land A M. arc the two Semi-. 
diameters, meeting'one with the other } 
in the point A, which point A is the | 
Centre of the 2ua/rant, in which point 
if you ſet one foot of a pair of Com- 
paſſes. and extend the other foot 
thereof to Lor M, (which lines arc of 
equal length) if you move the foot 
of the Compaſlcs along from L to M, 
it will deſcribe a crooked line, as the 

line LR M, whichline LR M is called | 
the Limb of the Snadrat, and the 
whole Figure comprehended within 


theſe three lines, AL, AM, &LRM, | 


15called the Luadrant: Sothen, 


A Lis one Secmidiamcrer | 
AM theorher Semidiameter of the 
LRM is the Limb Duadrant 
A is the Centre 0 | 


Having thus dcfined what a Qna- 


rant 


! 
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dyant is, I will now declare unto you 
what Lines are defcribed upon this 
Quttrant, and what they are called, 


' hownumbered. and to whar uſe cve-' 


= 2 


_ rypartieblar line ſerveth. | 


eA Deſcription of the 
Lines that are Graduated: 
upon' the Quadrant, and to 
what Uſes they ſerve. 


which is the line L RM, is di- 
vided into 9o equall parts, cal- 

led Degrees, which degrees are ſub- 
divided into halves or quarters, accor- 
dingtothe largcnefſeof the Puadrant, 
Theſe Degrees are numbercd from L 
towards M, by 10, 20, 30, &c.to 
go degrees, Cvery Fifth and Tenth 
deg. bcing diſtinguiſhed from the reſt 
Þ 2 by 


| Þok The Limb of the Duadrant," 


+ The deſcription of the 
by a longer line, a The yſe of 
thcſe Degrees ſerve chiefely ro rake 
the Altitude or height of the Sunne; 
Moone or Stats. - 

Secondly, Above this Limb LEM. 
(and parallel thereto) is drawn ano- 
ther crookedline, as $ B inthe Figure, 
which line repreſentcth the two'Tro- 
picks, namely, either that of Cancer , or 
that of Capricorn: Now theſe two 
Tropicks are thoſe two Circles.in the 
Sphere , which bound, or limit the 
Suns courſe , for the Sun never goeth 
more Northward than the Tropick of 
Cancer - nor more Southward than the 
.Tropick of Capricorn. 

Thirdly » Betweentheſe two lines 
S$ Band L RM, are drawn two other 
concentrick Circles, beginning ar 15 
degrees of the Puadrant, and reaching 
to.62 degrecs ot the ſame ; and theſe 
two Circles are called The Circles of 
Moreths, Of theſe two Circles of 
Moneths, 


IE_—. 
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Moneths} the nndermoſt , which 1$ 
next to the Quadrants Limbe, con- 
taineth that part-of the Year which 
wecall Somerand Autumi , Which is 
from-about the refith 'of Juxe, til the 
eleventh or twelfth of December, all 
which time the daycs ſhorten to'thoſe 
that live in NorthLatitude;and ſefgrh- 
en'to: thoſe that live in the Southern 
Hemifphcre. The - uppermoſt Cirt 
cle.of Moneths containeth that part of 
the Yeate which wee call wimer and 


$ring; which is from about'the de 


venth ' of December to about the. tenth 
of June, In theſerwo circles}, each 
Monerh (atthebegintiing of it) is no- 
red withthe firſtkeerer oftharMonerh 
whictyit repreſehteth, as 7 for Jarinary, 
F for Febtwary , M- fot Marth , &c. 
Every of theſe Monerths is divided in- 
to dayes , every fifth-and centh day 
being diſtinguiſhed from the _— 
longer line, ' Theufeof theſe tws 
"ROW... B 3 Circles 


6 The deſcriptionof the 
Circles .of Moneths. is 4:'to RefFifre: the 
Bead, (as ſhall be ſhewed hereafter) 
which Bead being reRtificd, theday of 
the Moneth ans known; moſt f 
Queſtions of..the Globe or Sphere; 
are immediately reſolved with-grear 
facility, elyiedu 
Fourthly, Abovec,cowards the certs 
treof the Quadrant; is drawn another 
Circle, noted-with! E G, whichres 
preſen. etch the EquizoRial. Now be- 
tween this line. .G (the EquinoRtialy 
and the:line,S B (repreſcnting theTro- 
picks), doth the Sun-'alwayes move, 
and. never cxceedeth;thoſc limits, for 
when, the Sun 15 jn.,Cavcer the dayes 
(tous) arc longe its when in Capricorn 
ſhorreft and when; 4a-the Equine» = 
Riall, the Nayes and Njghts.arc of c- 
qual levgth.. 0 - 370 
. Fithly, Fromi/fto Br is drawn a 
circular line; upon the: Quadranr, cal- 
kd ihe £rVpick,; and it is firſt divided: 


into 
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into three unequal parts, at the ends of 


which parts are ſet. the characters. of 
the XIL. Signes of the Zodiack; in this 


order: The characters of Aries.ar and 


Libra =, ſtandcloſe to Z in this order 
Y., theniat the firſt-of. the three-divi-. 
ſions next to A, ſtand theſe four cha- 
raQers in this forme * S , which 
ſheweth, whenthe Sun is, in that part 
of the Eclipeick line, heis in the be- 
ginning of one of thoſe, four, Signes. 
Artthe ſecond of theſe three diviſions 
are placed theſe four charaRters in this. 
order v6, '- ; at which: place in the 


Ecliptick when the Sun cometh, heis 
in the-beginning of one of theſe four. 


Signes- At the end of this line, cloſe 


tothe letter B, are placed theſe rwo 
charaQers « and yy, in thisorder® 


to which place w hen'the Sun cometh, 


it is cither the longcſt or the ſhorteſt 
PTY ON” B 5 _ - day 


& Thedeſcription of the 
day in the year, v#4: the longeſt when 
it Cancer, the Hart Wh, th Capri- 
torn.” © Every oneof theſethree great * 
diviſions arc divided into 3o degrees 
apiece, and each of ther trambred' by 
x9, '20z zo, both backwatd: and for- 
ward, according asthe Inſtrument is 
op mgonet®. This line is called 
the E:lzþtich, and it ſheweth in what 
Sipne, and degree of thar Signe, the 
Sun is any day of the yeare, 
Sixthly, There is another circular 
line drawn from Z& to E, which. line 
is divided into 40 unequal parts or 
degrees ; and numbred from. A to- 
wards E by 10, 20, 30, 40, ending 
atE. This line 4s called the Horfzon, 
ad ſheweth every day inthe yeare 
how; many degrees the Sun riſes or 
ſers diſtant from the true Eaſt, or Weſt 
points of the heavens, which is of ex- 
cellent ufe. for Sea-men, for them 
thereby to finde the Variation of their 
Compaſlle, ji y” 
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' * Sevemthly,, That part of the Se- 
tmidiameter of the Qaadrant whichis 
between the letters 4and'S,, is divi- 
ded into 24 and an half unequal parts, 
which are numbered by 10, 20, 2353. 


' This line is called the line-of Declinte- 


tion, and ſheweth ar anytime'dt "rhe 
year, how muchthe Sun :iftirs courſe 
is declined from the EquinoRtiall to- 
wards either'of theTropicks,by which 
the increafe and decreale of the dayes 
and nights areknown, = | 
"Eightly, Between-the EquinoRtial 
AG,and the TropicksS B,are drawn 
divers other 'crooked1ines;” of which; 
thoſe 4 lines which arepricked inithis 


| manner * * + #+ « © and bend towards 


the-left: hand, theHeſt being numbe= 
red with 7 at one &nd, and 5 atthe o- 
ther , repreſentcth the hourc of 7 of 
the clock in the forenoon, of of 5 a 
clock in the afternoon : the ſecond is 
figured with 8 and 4 : the third with 

CT 


{ | | 
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! 9and3: the fourth with ro and : 
the fifth with-.1 x and 1 : theſixth with 
12: and- theſe lines repreſent thoſe 
hours of the day, as the figures ſer to 
them do declare. Thoſe nine o- 
ther lines which arc drawn with a full 
line thus — , and bend to- 
wards the right hand, of which, the 
ficſt of them towards the right hand 
is:marked with 12, repreſenteth 12 
of the clockat noon, the ſecond isno- 
ted with 1 at one.end-and 11.at the 
other, the! thirdwuth-10 and a, 'the 
fourth with 9gand z, the fifth with 8 
and 4,the ſyxth; with 7-and 5, the fc- - 
venth with: 6 and 6, the cighth with: 
5 and-75 and tbe ninth with 4and 8, 
repreſenting thoſe hours of the day. 
cithcr before or atternoon. ; 


Note, that the fix forementioned 
houre-lincs which are pricked in 


--this/ manner. 4.5. are called 
the 


V5 —__, 0 a 
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the inter-boure-linesy) andarcin 
vie only. for the Winter ſeaſon, 
'_as fromthe 12 of Septembertil the 
, 10 of March ; Andtheother nine 
lines drawn thus [> «=== are 
. called the Somer-honre-lines, and 
are.in uſe from:the1o-0f March 
tothe 12 of September, | 


. Note-alſo,;: Thar: if che; Quadrant 
be made large enough;each hour 
-. - may be.divided into halves and 
quarters, or-into ſmaller parts, 
and (as Mr. | Guner(thaaoneriver 
': »of this Quadrant) rightly faith 
If t EG of a <_ Aus 
ameter, it will (hew-the;AHeimub 
unto.a Degree , and thetime of 
| the Day-untoa Minyte, 


Ninthly, Berweenthc EquinoQal 
A. G, and the: Tropicks S, By are 
drawn (rowards the other ſ3de; of the 


Qua 


12 The deſtriptios.of the 
Quadrant A'M; divers other crooked 
lines,.called Azimminrhs, inthe ſame or- 
der atid form that the Houre-lines are 
drawn: of which : lines;. thoſe that 
bend from the left hand towards the 
riche, and 'pricked thus: :.. -. + are 
the Azitnuths in 'uſe for the Winter 
Seaſon, viz. fromthe: 12 of: Seprember 
to the to of March : and 'thoſe that 
bend fr6Mm-the left hand towards the 
right, and drawn with afull line thus 
«——  , arethe Somer: Azimuths, 
aid are 'in ufe from the 10 of March 
til the r 2 of Seprember; Theſe Azj- 
muth lines ſhew at all rines of the . 
day, and anytime of the year , how 
far the Suit is diſtant from the 'Meri- 
dian, - which is of excellent uſe, not 
only in Navigation, but'in Dialling 
alſo, and many other good purpoſes: 
Theſe A44immthrare numbred by 10, 
20, 30; 40, &c;to 120, degrees, -- 

Tenthly, Amongſt thete —_ 

an 
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idea 
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aud Azimuth lines , may be inferted 
any fixed Stars thar lie between the 
EquinoRtial and the Tropicks, butbe- 


'.- cauſe the Quadrant ſhould not be o- 


ver much cumbered, Mr. Gunter hath 
made choice only of 5 ſele& Stars, 
lying very, convenient for obſcrvati- 
onat all times of the year, and thoſe 
are theſe: * © Pegaſia Wings . Artur, 
Lyons heart, Buls Fye, Vultures heart, 

Eleventhly, To this Quadrant (as 
to others) there belongeth two Sights 
of Brafle, as alſo a Thrid and Plum- 
met, with a ſmall bead or Pins head, 
tolipypand doun upon the ftringat 
pleaſure. Thus is the ,Sxedrant fitted 
to performe the uſes following. 


The 


i# —Theuſe of the © | 
en 
Uſes. of. the ſeveral lines 

that are deſcribed on the 
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WAving thus given you a true 
H andperfed deſcription of the 
- i* ſeyerall Lines that arc upon 
the ©vadrart, it will be neceſſiry now 
to [ew you the uſes of them ſeveral- 
ly, which T ſhall briefely and plainly 
&ihthefollowing Propoſitions. And, 


I. Of the Quadrcants Limb. 


Prov, 1. How to take the Altitude_, 
of the Sun, Moon or , tars. 

| @ eras many of thc Propoſitions fol- 

Dowing require the Suns Altitude 

to 
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to- be given, it-will be neceſſary to 
ſhewyouhow to take it by the Sues 
dranrat any rime, the Sunſhining.” / 

Upon the edge of your Quadrant 
are two fights-for this purpoſe.” Take 
the Quadrant in both your hands,Jay- 
ing your right hand' ſomewhat 'neer 
that ſide that hath the Sights, and your 
lett hard cowards the other fide, by 
which means you may letit ſliplower, 
or raiſe it higher, as occafion requires. 
Then turning the left fide of your 
Body to the Sun, hold the Quadrant 
in both your hands, as- is: before- di- 
rcRed, and move it up or down in 
your hand till theSunfhining through 
that ſight which isnext the Centre of 
the Quadrant,do caſt his Ray or Beam 
of light upon the hole of the other 
Sight, at which inſtant, look.in.the 
Limb of the Quadrant what degrees 
and part ofa degree the thrid reftcth 
upon, forthoſe degrees are the degrees 


of 


1& © Theſe of the 
ofthe Suns, Altitude, Thus for ta- 
king the Suns Altitude, but. for. the 
MoonandStars you muſt do-other- 
wile, namely. thus : Hold the Qua- 
drant in both, your hands, as before, 
andlookethrough both the Sights till. 
you-cſpierhe Moon or Star whoſe Al- 
tizude you -require,, which when, you 
have found, look what. degrees; the 
thridcn in the Limb of the Quadrant, 
for thoſe degrees are the Altitude of 
the Adoop or Star you look at. | 
Likewiſe in the taking of Altitudes 
s | was 40th &c, you muſt looke 
roughtheSi illyouſee(through. 
—_— ge; the Oby e&, whoſe 
height you would know. 


LI. Of the Circle of Moneths. 


Efore wecometoſhew the uſe of 

/ thele Circles, it is requiſite ro 
ſhew you to what uſe the zead that is 
/ upon 
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upon the ſiring ſerveth, and how tq 
Reftifie or ſet it for any day of the year, 
which is as followeth. _ | 


How to ReSfie the Bead. 


Thethridbeing fixcdin the centren 
of the Quadrant, and the Bead upon 
it, lay the. thrid upon any day of am 
Moneth:, and there with the Thumb. 
of your lefthandhold it faſt, and with 
the Naile of the finger or thumb of. 
your right hand, {lip the Bead upon 
the thrid (either upwards or down- 
. * wards) till the Bead lies juſt upon the 

Houre-line of 12, and there let the 
Bead reſt, for then it is retified or ſet 
for that-day of the year upon which 
the thridlycth, This we ſhall hereaf- 
ter call The Reffifying of the Bead, 


dC ys: PROP. 


-_ 


is  Thenſe of the 


Prop, 2. Any day of the year being 
given, to finde what other day of the 
year ts of the ſame length therewith, 


Vppoſe it were required to-finde 

what day of the yeareis of equall 
fength with the 18 day of Oober. 
the thrid to the 18 day of Oeber in the 
lower Circle of Moneths, then will 
the thrid lieuponthe 2 day of February 
inthe upper circle of Moneths, which 
day is of equall length with the 18 of 
ORober, In this kind you may find, the 


March 1 September 21 

Anguit 1 aGcquall S Aprill 11 
May 1 July 22. 

And fo ofany other day of the year. 


ProOr, 3. Theday of themonethgiven, 
to finde the guns place inthe Ecliptick. 


LE the day given bethe 16of 4prill, 


Lay the thrid to the 16 of April, 
| and 
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andreQtifie the Bead to x 2,as hath been 


already taught , then move the thrid 
upon the Quadrant til the Bead lyeth 
upon'whe' Ecliptick line}, ſo ſhall the 


' Bead cut the Ecliptick line in 6 deg. 


43 min. of Taxrm, in which figneand 
degree the Sun is uponthe 16 of April: 


Note, That from the 10 of March 
to the 12 of September the Sun is in 
"thoſe ſignes that are charaRered 
on the upper part ofthe Ecliptick 
line : { and hath North Decli- 
nation: | But from the 12 of 
Sepremberito the 10 of March, he 
is inthoſe Signes that are chara- 
&ered below the Ecliprick line, 
[and hath South Declination. ] 


Soſhall you finde that on 


aeg. min. 


Aprtll 26 Þpwillbeg1s 23 Teww 
Ig 31JPVirgo 
2 Prxor, 


January 12JthesS beg 3 12 Aquirita 


Septembert I in 
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Pxov. 4. The day of the Moneth be- 
ing given, to finde the Declination. 


t Pon the 9 of Aprill,letirbe re- 
A quired to find thc Declination. 
Lay the thrid ro the Day given , and 
reRifie the Bead as before, then bring 
thc Brad to theline of Declination,and 
it will fall upon 11 deg. 3o min. and 
ſuch. is the Declination tor that day, 
Northward. 


Pro». 5. The day of the moneth being 
givin, to finde the Meridian altitude, 


He Day given is the 9 of 4prill, 

Lay the thrid thereto, andin the 
"limb of the Quadrant it will cut 50 
deg. which is the Meridian altitude, 


PxoP. 6. The day of themoneth being 

given, to fide the Amplitude. 
[, Et it be required to finde the Am- 
plirude upon the 15 of May, Lay 
the 


C- 
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| thethrid ro the day of themoneth, & 


reifie the Bead , then bringthe Bead 
to the Horizon, andit will fall in 35 
deg. 8 min. which is the Amplitude 
for that day : For then doth the Sun 
riſe 35 deg. 8 min, from the Eaſt to- 
wards the North ; and ſets 35 deg. 
$ min. from the Weſt rowards the 
North, 7 
Note, When the Sun hath South 
. Deglination, the Amplitude of 
his riſing and ſetting is from the 
Eaſtor Weſt towards the South, 


PROP. 7, The day of the montth bes 


© #tg given, to finde the " Aſcenſronal dif? 


ference : andthereby the time of the Suns 
 Rifeng or Setting, with the length of the 
Day and Night. 


F Et the day givenbe the 15 cf May, 

Rectifie the Bead for that rime, 
and bring it til it touch the Horizon, 
then will the thrid cur the limb of the 


C 3 Qua- 
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Quadrant in 28deg, 50 min. which 


isthe Aſcenſtonall difference, 


From the Aſcenſionall difference 


thus found may the time of the 
Suns jones ar ſetting be com- 
puted, and thereby the length of 


theday and night , in this man- . 


ner. 


Convert the aſcenſional difference 
into time, byallowing 15 deg. to an 
houce, and a degreeto 4 minutes of 


time, Thus, onthe 15 of May, the. 


aſcenſjonal difference being found as 
before, to be 28 deg, 50 min. which 


converted into time maketh 1 houre, - 


and.55 minutes of an houre ; where- 
fore that day [ it beingin Somer] the 
Sun did riſe 1 houre and 55 minutes 


beforc 6 of the clock, and did ſet as - 


much after 6 at night: that is it did 

riſe 5: minutes atter 4 in themorning, 

and didſct 5 min, before 8 at night. 
Now 


. *4 19.” "RS; Wo 


QOVADRANT 33 


Now if you double the time ofthe 
Sun riſing you have the length of the 
night : and the time ofthe'Sun ſetting 
doubled gives the length of the day. 
Thus on the 15-of 24ay the night will 
be found to be 8 hours 10 min. long, 
and the day 15 hours and 5o min. 
long. 


Prxoy, $8. The day of themoneth being 
given, t0. finde the altitude of the Sun 
at all the hours ef the day? 


| © reified the Bead for the 


day given, move it from houre 
to houre,and what degrees in the limb 


are cut bythe thrid, are the degrees of 


alritudear thoſe hours. 
Thus if the day given werethe $8 of 


February, the bead reQiified and carry- 


ed along from houre to houre, the 


 thrid would cut the limbat every hour 


in ſuch degrees and minutes as are ex- 


_ preſſed inthis Table following. 


C 4 Hours 


SK © Tbs uſe of the 
Der, min. 
X41 pay ih: 
1 XI |25 40 


11 X 'j21 51 Altitudes at 


&Z IIIOr IX '15 58 thele hours, 
"IV ''VHI; - $35 
Vv VIIio 6 


HI. Ofthe Ecliptich, line. 


Prov. 9, The place of the Sun inthe 
Ecliptick being 'g7ven, to finde the day 
of the moneth. 


L Erthe place of the Sun'given be in 
27 deg. of Aries. Lay the thrid up- 
on 27 degrees of Aries, and bring the 
Bead thereto, then move the thrid 
alongrill the bead ljes vpon the houre 
line of 12, then will the thrid cutup. 
on the 6 of 4erill, which is the day of 
the moneth required, - 


Prop, 


- 
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ProP. 10, The place of the Sun inthe 
Ecliptick being 2iven, to finde by De- 
clination. 


He Sun being in 27 deg. of Avzer, 

| Iet the Bead be redtificd thereto, 

as in the laſt Propoſition, then bring 

the Bcad to the line of Declinarion, 

and it will fall upon 1o deg. 27 min. 

which is the Declination for that day 
Northward, becauſe it is in Somer. 


Prov. 11. The placeof the Sun being 
given, to finde hi Right Aſcenſion, 


- 


| N this Propoſition rherc isnoneed 
: ofthe Bead, for the thrid being laid 
upon the Suns place 4n the Ecliptick,, 
It will cut the limb of the Quadrant in 
the Righr-aſcenſion. 

Lerthe Suns place given be inthe 
fourth deg. of Gemint , the thrid laid 
thereto willcut the imbin 62 degrees 

ang 
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and that is the Suns right aſcenſion 
when heis in 4 degrecs of Gemin:, 


«| Note, that the Right aſcenſion is 
_ -numbered from one deg. to 360 
degrees, and is to be accounted 
according totheSuns diſtance from 
the firſt degree of Aries, for if the 
Sun be more then go deg. from, 
the beginning of< Arzes, there muſt 
be more then godeg, allowed for 
the Rightaſcenſion. 


Soit the Sunbe in 26 deg. of Cay- 
cer, the thrid being laid thereto will 
fallalſo upon 63 deg. and yet the right 
aſcenſion muſt be counted 118 deg, 
Likewiſe, ifthe Sun were in 4 deg. of 
Sagitariza,the thrid will fall inthe ſame 
place, but the right aſcenſion muſt 
then be accounted 242, andifthe Sun 
be in 26 deg of Capricorn, the rightaſ- 

.cenſton muſt be accounted 298 deg, 
the like for any other. Paoy 


MN 
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Pxory, 12. The Suns place inthe Eclip- 
tick being given, to find the Amplitude. 


TW thrid laid to the Suns place in 
the Ecliptick, bring the! Beade 
thereto, then move the ſtring till the 
Bead touch the Horizon, 'and'it will 
thereſhew you the Amplitude. 

Thus, the - San being'in 4 deg. 37 
min.of Gemi47,theBead re ified there. 
rO, being brought to the Horizon, wil 
cut itin 35 deg. 8 min. which is the 
Amplitude at that time, 


IV. Ofthe Horizon. 


Paoy. 13. The Suns Amplitude being 
given, to findethe "Declination. | 


P Lace the Bead upon the degree of 
Amplitude:giyen inthe Horizon, 
then bring it to the line of Declination 
and it will there fall upon the degree 
of the Suns Declination, : 
(> 
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_ Sothegiven Amplitude being 35. 
deg. 8 min. the Bead laid thereto in. 
the Horizon, and carryed to the line 
of Declination will fall upon 2 1 deg. 
9 min. the Declination, 


Pxoe. 14. The A nplitude being given, 
to finde the day oft be Moneth. 


gl ; Fry Bead being laid to the degree 

of Amplitude in the Horizon, & 
carryed from thence to the Houre- 
line of r2,ecither'in Winter or Soumer, 


the thrid will fall-upon the day of the | 


Moneth. | 
So the Amplitude being 35 deg. 8 
min. the Bead laid thereto, bring itto 
the Houre-line of 12in Somer, and 
the thrid will cutupon the 15 of May, 
and the > of Zulp, on both which days 
the Sun. hath 35 deg, 8' min. of Am- 
plitude, 
Bur if it be in Winter, carry the 
Bead to the Winter Houre-line of 12, 
and 
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and the'thrid- will fall upon the 4 of 
January, or the:15 of November, upon. 
either of which dayes-the- Sun hath 
like Amplitude, Southward as it had 
in Somer Notthward. 


V. Of the Howre-lines. 


PROP, IF. The Altitude of the Suns 
ond Day of the Moneth being o1vens, 
to finde the Houre of the Day: 


FR aws obſerved the Suns Altt- 
tude, as is taught in the Firſt 
PRo e. let the Bead be rectified to 
the Day of the Moneth, and bring 
the thrid to the Suns Altitude, then, 
ſhall the Bead fall upon the Hourc of 

the Day. | 
Letthe time given be the 10 of 4- 
pril, Having re&ified the Bead for the 
day,and found the Suns Altitude to be 
36 deg.the Bead at that time will fall 
uponthe Houre-line of 9 aud 3,which 
| . ſhew- 


47 


go Thewſe of. the 
ſbeweththar it is cither 9 of the clock 
in the forenoon, or 3 in the afternoon, 
Butif on the ſame day you obſerve 
the Altitude to be about'40 deg. you 
ſhall finde the Bead then to fall about” 
halfe way between the houre-lines of 
9 & 3, andof 10 & 2, wherefore the 
Houre muſt be either halfe an hour. 
paſt 9 inthe morning, or halte an hour 
paſt 2 inthe afternoon, and which of 
theſe is the true houre is cafie to de- 
termine. Bur if ir be necr noon, as 
between 11 and 1 of the clock, then. 
the ſureſt way to finde the true Hour. 
is by a ſecond Obſcryation of the Al- 
titude; for, if the altitude increaſe itis 
the forenoon-hour, but if the altitude 
decreaſe, it istheafrernoon-hour., 


Px ov. 16. The Hoare ofthe Day being 
given, to finde the Altitude of the Sun. 


|| $arye the Beadtothe time given 


and bring itto the Houre given, 
then 
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then will the thrid ſhew upon the 
Quadrants Limb the degrees of the 
Suns altitudear that hour... 

Soifthe Day given were the 9 of 
Aprill, and the altitude of the Sun ar. 
8inthe morning or 4ia the afternoon- 
were required, The bead beingreQi-- 
fied to the 9 of Aprill and broughtta 
the houre-line of 8 & 4, the thrid wil 
cut the Quadrants limb in 27 deg. 31 


- min. and ſuch' altitude will the Sun. 


have at 8 or 4 of the clock upon the 
9 day of April, 


Pro 7, 17, The Houre of the Night 
_ being given, to finde how much the Sun. 
& below the Horizon... 


Bſerve this generall Rule, The: 
Ou is.alwayes ſo much below 
the horizon at any hour of the night, 
as his oppoſite point is aboye arthe 
like houre of the day , So that if the 


Queſtion be in Somer, you mult uſe 
| the 
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the Winter-hourc-lines,and in VVin-' 
ter the Somer-hour-lines. 

| Let it be required to finde: how. 
much the Sunis below the Horizon, 
upon the ro of Aprzlat 4 ofthe cl ock- 
in the Morning. Set the Bead to his 
place according. to the time in the So-' 
' merhours;then bring the Bead to 4 of 
the clock in the Winter-hours, ſo 
ſhall you find the thrid to fall upon 
8 deg. andan halte, and ſo much is the- 
Sun below the Horizonat that time. 


Proe. 18 To finde the time of Day 
- break, and end of Tovy-light, 


DY is faid ro begin to breake 
when the Sun 1s 18 deg below 
the horizon in the Eaſt: and Twy- 
1i;htis ſaid cocnd when the Sun is 18 
deg. below the horizonin the Weſt. 
Therefore rcife the bead for the gi- 
ven time, and lay the thrid upon 18 
d-g. inthe Quadrants limb, the bead 


among 
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among the contarry -hour-lines ſhall 


ſhew thetime of Twy-light. c - ;/:-- c 


Sothe time given being the.x0.0 


Aprill, {et thebcad to thetime inth© 
Somer-hours, then bring the-bead-t2 


18 deg. in the Quadrants limb, {© 
{hall the bead. among the. Winter. 
houre-lines, fallſomewhat morethen 


- a quarter before 3 in the morning- at 


which time theday begins ro break, 


VI. Of the Azimuthlines. 


Prov, 19. Having the time of the. 
 Teare and the Altitude of the Sun given, 
to finde the Azimuth. | 


Crou bead being reQifiedfor the 
"time given, makeobſervation of 
the Suns altitude, which done , bring 
the thrid to the complement of that 
altitude, that is, [Count the degrees 
ofthe Suns altitude (not as-they are 
tigured upon the Quadrant,but) mon 

& > the 


34  - Thewſe of the 
-therighthand towardsthe lefe;'thatis, | 
- call 80'dep. 10'deg: 7odeg. call'2o 
; deg.'&c.] then will the Bead 4mono 
"the AZimuth lines ſhew the Azimuth y 
_ 'fromthe'South, according as they are! 
numbered, -- . | 
Example, Vpon the ſecond of Au- 
2/t in the forenoon (having reftified | 
the Beadfor thar day) I obſerved the 
Suns altirude to be 47 deg. 48 min. | 
Tay the thrid upon 47 deg. 48 min. 
counted from the right hand towards |. 
the left, and the bead amoag the Azi- /|. 
muthlines will fallupon that line that” 
- bs figtred with qo, which fhews thar | 
the Sun is q4o'deg. diſtant from the 
South towards the: Eaſt, becauie the 
altitude was taken in the forenoon ; |. 
whereas, if the ſame day the like alti- 
tude had been taken in the afternoon, 
the Azimuth would have been go deg. 
iromthe;South towards the Weſk+. 


1-547 +4 
Pxoer, 
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Way. 77 8 | 
jc Pac yp. 20. The Suns Azimuth and day 
ono of the mone:h given, to finde the Suns 
wh y: ” 'Altirnde. 32. aje G _ 
mY OE the Bead for the day given, 
{ Rk abd bting, it to .lic upon the Azi- 
eg | muth given, then will the thrid lieup- 
the eg complement of the Suns Alti- 
in. | tude. : 
in | This, Upon the ſecond of Augu/ 
rds | the Suns Azimuth was obſerved tobe 
\2i. | go degfces fromthe South towards 
har'| the Weſt, the bead being reQified and 
hae | laid open the 49> Azimuth, the thrid 
the | atthe ſame time will licupon 42 deg. 
the | © 1 2 min, the complement of the Suns 
1: | - Altitude. : " 
[ti- 4 Note, The complement of the 
IN, - -. Sttnsaltitude isfo much asthe 
«3 altitude wants of 90 degrees : 
| So if che - complement of rhe 
Cf * Ytitude be 5o deg. the trucal- 
ah D 2 titude 


titude is 40 deg. if 60, then 30, | 


| WC. 


VH. Of the Stars upon che 
Quadrant. 


Pxor. 21. Having the althtndeof thy | 
of the Stars given, 10 finde hay the 


Howre of the Night, 


TE. five Stars that are upon the 


drant are theſe, and their. 


Right by your fk in Hours and Mi- | 


nutes are as in this Table. 


X Names * Right Hſcenſron. 
o M 

Pegaſin Wing 33, 45 
Ardurwus uy 
Lyons Heart 9 5SI 
Byuls eye RE 
Vultures Heart, I9 34. 


Upon the 15 of Mey Ice ArFurw, 
I 


' 


y » 
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Ifetthe/Bead to it in the Quadrant, 
and obſerve hisaltitude, and finde the. 
altitude to be 5 2 deg. high , at which 


' | time the bead falls upon the Houre- 


line of 2 afternoon, this number note? 


| Then(by the 11 Pzov.) Ifindethe 


Right Aſcenſion of the Sun to be 62 
deg. which turned into time (by al- 
lowing 15 deg. for an hour,and 1 deg. 
for 4 min.) makes 4 hours 8 min, then 

the Right Aſcenſion of Ar#arm is 14 


- hours x min. the leſſer of theſe Right 
1 Aſcenfions taken from the greater, 


leavethg hours 53 minutes, towhich 
adde the former 2 hours, andit ma- 
keth 11 hours 53 min, which is the 


houre of the night, 


A 


4 


4 wo 
bo bY p oy! 
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Etweene the AquinoRiall 
and the centre of the, Pugdrent 
* isa vacant place, in which is 

# drawnaQua pk ar, noted 
with theſe Letters A O D P,two fidcs 
whereof, namely, thoſe fartheſt from 
the centre, as OD andP D, aredivi- 
ded each into 50 equall parts, and 
numbered by 10, 20, &c. to 50. 

Of theſe two ſides, that which is 
- nutedwirh O D, is called rhe parts of 
Right Shadow, andthe other noted with 
P Dis called the parts of Contrary Sha- 
dow. Thus much for the Deſcription. 
of the Quavrar,its Vſc followeth. 


The 


dt. 
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Pzoy. 1. How to take the Altitude or 
Height of any Tower, Tree, Steeple, 
or any other Objet?, which flaudeth per- 
pendicular, or upright. og 

—"A Very: Obje& that you look. 
upon, 1s cither higher or, 

lower than your Eye, or c-: 

quall with it. Now ſuppoſe. 

youſte a Tower, andare requixedto 
ftinderhe height [thercof, Lift up the- 

Quadrant, holdingit ſo thatthe<thrid, 

mayea(ily play by the fide of it, and 

looke-through the Sightstillyou eſpic 
the top of the. Tower, then-go back-, 

wards. or-forwards till the thrid _ . 

W ju 


40 The uſe of the 

joſtupon 5@parts, which is at D,tFer 
if you meaſure” from- your place of 
ſtanding to thefoot of the Towef, (8& 


adde thereto the height from-your. , 


eyeto the ground, that diſtance ſhall 
beequall torbeheight of the Tower... 
ExampleT. Thus ifyou doclooke 
through the Sights, and ſee the top of 
the Tower, and the thrid cut juſt yp- 
on 50 parts of the Quadrat, and the 
diſtance from the place of your ſtand- 
ing to the foot of the Tower be 120 
foot, add'thereto 5 foot for thotielgy 
of your eye from the ground, andt 
makes 125 foot, and that is the height 

of the Tower. W. 1; _ 
Example IT. Bur if theground will 
not permit you to ſtand/ſo thar the 
thrid may falljuſt upon's5 © parts, then 
o backwards till it fall npon 25 parts 
of Right Shadow, then. will halfe the 
diſtance between your place of ſtand- 
ing and the foot of-the-/Tower, . (ad- 
| ding 
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ding the height” of your eye thereto) 
beequalto'the Towers height. 

; Thus looking through the: ſights 
to the top of the Tower, and the thrid 
falling upon 25-parts of R/ght Shadow, 
you finde the diſtance from your foot | 


.to the Tower to be (adding 5 foot 


your height thereto) 232 foot,the half 
whercot is 116 foot for theTowers 
height. 


Example III. Tt again the ground 
will not permit you to ſtand fo that 
the thrid may fall upon neither of 
theſe places, go yet farther backwards 
tillthethrid tall upon 12 partsand an 
halfe of Right Shadow, then will one 
quarter of thediſtance be equall to the 
height, For this Rwle is generall: 


As5o0, 
to the parts on which the thrid falls, 
So is the diſtance, 
to the height. 
There. | 


an . The uſe of the” - 
| Therefore, 

Example IV. Taking a:place at all 
adventure, :where: you- may moſt | 
conveniently: ſtand ro fee & meaſure,” | 
Suppoſe thethrid fall upon 42 parts | 
of Right Shadow , and the diſtance be - 
tween the Tower and your ſtanding | 
(with yourheight added)to be 86foor., 
Multiply 42 [the parts cut, ] by 86. 
wee 4 diſtance, ] & itmakes 3612,, 
which divide by 5 o [the whole {ide of 
the £uearat] and/it producerh 7223: 
whichis. 72 foot, and almoſt 3 inch- 
es, for the height. { 
When the thrid fall s on the parts 

of Contrary Shadow. 

If thetbrid fall upon 25 parts , the 


- :heightis double to the diſtance, If 
on 12 parts and an halfe , the height is 


four times the diſtance. ' But in ge- 
nerall , Thus, | 
Asthe partscut by thethrid, 

are to 59: $9 


' 
4 bk 


E: 
's 
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So is the diſtance, 
-Tothe Heighr. 
Example V. If the thrid fall on 36 


. parts of Contrary ſhadow, and the di- 


ſtance from your ſtariding to the foot 
of the Tower be 23 foote: Multiply 
23 [ the diſtance;] by 5 o [the (ide of” 
the Q«adrat, ] and it maketh 1150, 
which divide by 36 ſthe parts cut of 
Contrary ſhadow, | the Quottent is 3 13? 
thatis, 3x foot, 11 inches, and one 
third part of an inch. {for the height / 
of the Tower. ] | ; 


. | Note, That what hath hitherto 

| been ſaid concerning the taking of 
Heights, the ſame is to be under- 

\ ſtood of Diſtances alſo, only inthe 
taking of Diſtances, Right ſhadow 
muſt be raken for Contrary ſhadow, 
and Contrary for Right, * | 
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Proy. 2. How to take an Altitudeat 
two ſtations. . 


M*” timesit will fall outſo that - . 


| you cannot.come, cloſe to the 
footof the Qbje to mealure, either 
in reſpeR of water or other hinderance 
in ſuch caſes yqu-muſt uſe 2 Stations, 
Example. I. Suppole that looking 
through the ſights and ſeeing the top 
ofthe ObjeR you would meaſure, the 
| thrid falls on. 25 parts of Right /Aadow, 
at the ſecond ſtation it falls upon 20 
parts : Now you muſt ſuppoſe the 
height of the ObjeR to be any num - 
beroffeer, as 100. then thePropor:#9n is 


As 25 the parts cut at the firſt ſtation, 
1sto-50 the Quadrats fide, 
So 31S 100, the ſuppoſed height, 
to 200 the diſtance to the ObjeR, 


Then ſay again, 
As 


TIO. | 


OVADRAT a5 


As go, the parts cut at the ſecond ſtar. 
areto'50; the Quadrats ſide, 
$o 100 the ſuppoſed height, | 
to 250 the diſtance from the ſecond 
| Nation tothe foot of the ObjeR. 


The difference between theſe two 


numbers 250 and 200,is 50, which 


ſhould be the diſtance between your 
two ſtations , but meaſuring. thereof 
you finde it to be but 30 foot : Then 


As 50. the ſuppoſed differenre, 

to 3o, therrue difference, k 
So 100, the ſuppoſed heighr, 

to 60, the true height. | 


'The 
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For the ready finding of the 
Houre of the Nighr , and o- 
ther good purpoſes. 


beak us back-fide of the 
| | 1adrant very com- 
*; wid rain br np 2 Sher a 
Nocturnals ſuch as 
Mr. Gunter mentions in his Booke of 
the Szxctror, Which Nodurnall 
conliſteth of two parts, the one fixed. 
and the other moveable. 
The fixed part conſiſts of a Circle 
equally divided into 24 hours, and 
thoſe into halves and quarters, the line 


- 
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red with "XII; repreſeans I2 of | 
ache. at nighe. 
: The oth 7 part of this NoRurnall 
is moveable, whoſe outermoſt Circle | 
isdivided into 12 parts, repreſenting 


the 12 Moneths, each moneth having 


itsname thereunts affixed, and num- 
bered by 10, 20, &c. every fifth and 
eenth day, being diſtinguiſhed from... 
the reſt by a longerline. 

Within this Circle of  Moneths 
( in ſome. NoRurnalls ) is another 
Circle divided into 12 other i. 
and this Circle repreſenteth the Zo- 
diack, each part repreſcating a Sign, 
which hath-che name or charaQeer of 


the Signitrepreſenteth annexed to its 
. andis numberedby-10,20, 30. 


Inthe-ſupe;ficies of this moveable 


"Rundle, are ſeyerall Conſtellations, 


conſiſting ofthoſe eminent Stars thar 

are near £0 the North Pole, the Con- 

ftellationsarc innumber'7. "2. 
ng | ilrſa 
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| Hr/a Major, or the Great:Bear , #ſe 
Minor , Draco, Cepheus ; Caſhiopea, 
Auriga, Cjgani, AS in this:\Rynclc. 
- From the centre of this-Rundle to 
the Circumference thereat,are drawn 
1 2lines., repreſenting ſo. many Meri- 
dians, the uſe. of them will appear. 
hereafter, and ſo let thus: much ſerve 
| for its deſcription. 


| 20rarians: 
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- Efore I ſhew the uſe cf the 
Nocrtus n Aa i, I ſhall (for 
the ſatisfa&ion of thoſe that 
do' not aheady know how 
to effec it) ſhew how by 
l the North Star to finde the Meridian_ 

in the Heavens , which may be thus 


effected 


| Prop. 1. How Ae s Meridian. 
line, 


"F Here are many way es to effect 
| this,butthe readjeſt way'is by the 
| North: Star, which Star is within rwo 
| degreesand anhalfe of theNorth Pole. 
The North Pole lies abour' the mid 

E way 


50 The ufe of the 
way*berween' litatb;, or the root of 
the Great \B ears Taih, and this Star:thus 
you-may imagine*a"right Hne drawn 
from the Nonth grar to Altoth, and 
by your imaginationſuppoſe two third 
patts of the diſtarice of the next Star of 
the Little Bears Tail from the Pole- 
ſtar towards 4lloth, tor.there-is the 
very Pole point , aSby this Figure it 


doth plainly appear. 


hear? (89% Now then if 


We nnr. you ſer up 2 
Vas © 


= \t- polesaſlo 5 
*af's andfrom - 

1 ras 

wo 3 hang 2 cords 
os © _ withweights 
FS at the ends of 
Graz hear them, 8& turn 


chem, till you ſtanding onthe South 
fide of them, may ſee them both toge- 
ther with the'Pole point, asitwereall 
in oneright line, then doth T7 vw 

RY ge Cords 


. Ds eee nr ets 
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Cords | lncke Meridian of the 
place. In this Diagram I bavegiven 
ponene chiefe Stars of'the Great and 
ittle Bears, ſo that by them you may 
come'to know the other Stars thatare 


figucedin your Nodturnall. 


Prxoy. 2. How to finde the Right Af 
cenſron of any of the Stars in the Rundle. 


Far the thrid upon. that Star 
whoſe 'right Aſcenſion*. you 
would know, then count what num- 
ber of degrees are.contained between 
the thrid and the firſt degree of 4/45, 
(.counting- theny according to: the 


. courſe 'and order of the Signes ) as 
from! Aries by Taurus, Gemini, 8c. to 


the thrid, rhe whole number of thoſe 
degrees is the right Aſcenſion of that 
Star. | 

Example. Let itbe required to fade 


_ the right Aſcenſion of the: Star in the 


end of the grear Beers tail. Lay the 
| ; : thrid 


63 » Thenuſe of the - / 

thrid upon this'Srar, and it will cutthe 
Circle which repretcnteth the Zodi- 
ack in about the 24 degree of.-Libra, 
that is 6 Signes, which is 180:deg. f 
and 24 deg. more, which is.inall:304 
deg. and ſuch is the right Aſcenſion of 
the bright Star inthe end of the grear 
Bears tail, | CANE: 


P xo. 3. To finae the Peclination of 
any of the Stars expreſſed in the Nu- 
Aurnall. WI 


Ev this purpofe.(in ſome Nocuur- . 
*nalls) one of the 12 lines thatiflue 
from the centre of the Nocturnall, is 
divided into uneqnall parts;ard num- {| 
bered with | Artthmericall Figures. | 
Now to finde the Declination of: any 
Star, ſet one foot:of a pair. of Com- | 
paſſes inthe pole or centre of the No- 
Aurvall, and exrend the other foat ro | 
the Rar whoſe declination is required: 
Then bring the. moyeable-foorof the 
Compaſlcs 
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Compaſſes to-the divided Meridian, 


and note upon what degree 'ir'refteth; 


whichnamber of degrees beingraken 


from 90, leaveth the declination of 
the ſtar required. _ $aee= I 
. - Thus it you would know thedecli- 
nation.of the foremenrioned ſtar, ex- 
rend the Compaſſes from the Pole to 
the ſtar, this diſtance applyed to the 
divided Meridian, will reachfrom the 
Poleto 38 dcg. 45 min. which being 
raken- from go deg. leaveth 5 1 deg. 
15 min.for the declination of rhe ſtar, 


Pro v. 4. An) of theStars in the No+ 

- * Aurnall, being upon the Meridian any 
day of the Year , to finde thereby the 
Houre of the Night, 


Fade that ſtar upon the Noctur« 
nall, which you fee upon the 
Meridian inthe Heavens, andturn the 
Rundle abour till the ſtar liesjuſt upon 
the Meridian line of 12 in the under 

Circle - 


$4 _\Ebeufeof the (|| 
. Circle of hours, theri-againidthe day 
ofthe monethinthe Rundle; you have 
_- the Night in the: Circle of 
Example. Upon the firſt day:of April 
Lſce the ar whichisiothe B -" 
the great Baere tail vpon the Meridi 
inthe Heavens, I finde this ſtar inthe 
* Rundle,and turn the Rundle about 
till this Rar lies juſt overthe line of 12 
_ inthe hour Circle, then.in rhe Run- 
dle finde thefirſt of Apr//, againſtthe 
which you ſhall finde inthe houre 
Circle x 1 ofthe Clock, and one quar- 
rer paſt, which is the hour of the night. 


FIN IS. 
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